Detergents affect insulin binding, tyrosine kinase activity and oligomeric structure of partially purified insulin receptors.
Insulin receptor activities, i.e., insulin binding and tyrosine kinase activation depend on the lipid environment of the receptor. As detergent may disrupt or interfere with this environment, we investigated the effect of various common detergents on insulin receptor properties. Experiments were carried out (i) on solubilized and partially purified insulin receptor and (ii) on the receptor reconstituted into phosphatidylcholine vesicles. The detergents tested, Triton X-100, octyl-beta-D-glucopyranoside, octyl-beta-D-thioglucopyranoside, 3[(3-cholamidopropyl)dimethylammonio]propanesulfonic acid (Chaps), and Na deoxycholate affected the insulin receptor properties differently when compared with the control receptor in the absence of detergent. On the partially purified insulin receptor, Na deoxycholate inhibited both insulin receptor activities; octyl-beta-D-glucopyranoside and octyl-beta-D-thioglucopyranoside decreased insulin binding and kinase activation as their concentration increased, particularly above their respective critical micellar concentration (CMC). Triton X-100 was the only detergent which allowed an increase of insulin binding and kinase activation throughout the whole range of concentrations assayed. Reconstitution of the receptor into phosphatidylcholine vesicles protected the receptor from the direct effects of the detergents, for both the stimulation observed with Triton X-100 and the inhibition produced by the other detergents. In order to determine the effect of detergents on the oligomeric forms of the soluble insulin receptor, we investigated a new rapid sucrose gradient centrifugation technique. Insulin receptors were detected on the gradient by 125I insulin binding. For low concentrations of detergent, i.e., near the CMC, octylglucoside, Chaps, and Triton X-100 favored the (alpha 2 beta 2)2 oligomeric form of the receptor. Higher concentrations of Triton X-100 did not modify the polymeric state of the receptor. In contrast, octylglucoside and Chaps induced an increase in the sedimentation coefficient of the receptor which appeared as (alpha 2 beta 2)3 and (alpha 2 beta 2)4 forms. These alterations in the oligomerization status of the insulin receptor may explain the deleterious effects observed with both Chaps and octylglucoside at higher concentrations.